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INTRODUCTION 

Fractures of proximal humerus are the second most 

common fracture of upper limb accounting 4% to 5% of 

all fractures.
1
 The annual fractures rate of fractures in 

adult individuals is 63 per thousand fractures. The 

incidence is on the rise due to the increase in the aging 

population and osteoporosis.
2,3

 The important case of 

proximal humerus fractures is due to high energy 

trauma.
4
 Large numbers of such fractures are stable and 

are with minimum deviation, and hence closed treatment 

is the method of choice. However, in about 15 to 20% of 

cases, surgical intervention is required. Operative 

treatment is required for displaced, unstable fractures and 

those associated with dislocations.
5
 According to recent 

recommendations, the fractures of proximal humerus that 

have been displaced greater than 45 degrees or 1 cm 

should be managed with closed or open reduction and 

operative fixation.
6,7

 Osteosynthesis is the option 

employed when it is suited for patients the aim of 

osteosynthesis is to promote stability allows early 

mobilization and obtain good positioning of fractures 

fragments.
4
 The selection of the type of reduction or 

synthesis material to be utilized depends on the pattern of 

the fractures, bone quality, age and levels of activity of 

patients.
8
 The plate and screw fixation method is widely 
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popular among orthopedic surgeons. However, the use of 

plate and screw is also associated with complications 

such as loosening of the screws especially in the older 

patients.
8
 Hence fixed angled locked plates were 

developed to allow a more stable fixation especially in 

cases where the bone quality is poor. The proximal 

humeral internal locking system (PHILOS) plate is a new 

generation of implant plate with a locking system. It is 

considered as a fixed angle implant and is designed 

according to the anatomy of the proximal humerus.
9
 

There is less chance of screws loosening and better 

purchase in the humeral head and very minimal chances 

of secondary loss of reduction. With this background, we 

in the present study tried to evaluate the functional 

outcomes of proximal humerus fractures treated with 

PHILOS plates. 

METHODS 

This prospective study was conducted in the Department 

of Orthopedics Institute of Medical Sciences from 

October 2017 to March 2018. Institutional Ethical 

committee permission was obtained for the study. Written 

consent was obtained from all the participants of the 

study after explaining the nature of the study in their local 

language. Inclusion criteria were all adult patients with 

closed two-part and three-part fractures of the proximal 

humerus, those who have reported within a week of the 

injury. Exclusion criteria were patients with open 

fractures, polytrauma, critical patients, patients with 

pathological fractures, and those who have reported after 

1 week of the fractures. A total of n=30 patients were 

included in the study based on the inclusion and 

exclusion criteria. All the involved patients were 

subjected to radiographic evaluation. CT scan of the 

shoulder was performed if intra-articular involvement or 

glenoid involvement or articular comminution was 

suspected. A standard deltopectoral approach was used in 

all cases. The fracture fragments were identified and after 

the reduction of fracture fragments, a temporary fixation 

with K wires was performed to hold the fracture 

reduction. A pre-contoured locking plate was positioned 

against the lateral aspect of greater tubercle and about 

10mm below to avoid subacromial impingement. The 

PHILOS plate was applied 1 cm distal to the upper end of 

the greater tubercle and fixed to the humeral head with 

proximal locking screws and the distal screws were 

inserted into the humeral diaphysis. An image intensifier 

was used to check the reduction, plate position, length of 

screws to avoid penetration of screws into the 

glenohumeral joint. Range of motions was checked and 

finally, the wound was closed in layers. The arm was 

immobilized by using a shoulder sling and arm pouch. 

The wound was checked on the second postoperative day 

and the sutures were removed on the 14
th

 day. 

Postoperatively limb elevation and active finger 

movements will be advised depending on pain tolerance. 

The patients were followed for a period of 12 months. 

Functional outcomes were assessed according to the 

Constant scoring system. The constant scores of 0 to 55 

were graded as poor, 56 to 70 as moderate, 71 to 85 as 

good, and 86 to 100 as excellent. 

The data collected was entered into an Excel sheet. It was 

subjected to statistical analysis in MS Excel and SPSS 

v.16. Data was expressed in frequencies and percentages 

when qualitative and in mean±SD when quantitative. 

Unpaired student T test was used for comparing the 

trends for all parameters in the two groups. A p value of 

<0.05 was considered significant. 

RESULTS 

This study included n=30 patients out of which n=16 

(53.33%) were males and n=14 (46.67%) were females. 

The most common age group involved in the fractures 

was 31-35 years n=9 (30%) of the patients followed by 

n=7 (23.33%) in the age group 20–25 years. The other 

distribution of the patients based on age and sex are given 

in table 1. 

Table 1: Age and sex wise distribution of patients in 

the study. 

Age group 

(in years) 

Male 

(N) 

Female 

(N) 
Total (%) 

20–25 4 3 7 (23.33) 

26–30 3 2 5 (16.6) 

31–35 5 4 9 (30) 

36–40 2 1 3 (10) 

41–45 0 3 3 (10) 

46–50 1 1 2 (6.67) 

> 50 1 0 1(3.33) 

Total 16 14 30 (100) 

Table 2: Classification of proximal humerous 

fractures as per Neer’s classification. 

Neer’s 

classification 

Male 

(N) 
Female (N) Total (%) 

One part 0 0 0 (0) 

Two part 11 10 21 (70) 

Three part 4 2 6 (20) 

Four part 1 2 3 (10) 

Total 16 14 30 (100) 

In our study majority of patient n=22 (73.33%) of 

patients sustained an injury due to RTA, followed by falls 

on outstretched hand n=7 (23.33%) and assaults 

n=1(10%) cases. Most of the patients n=25 were seen in 

the Emergency on the day of the injury and n=4 were 

seen on the second-day injury and n=1 was seen on the 

fourth day of the injury. The Neer's classification of 

fractures of proximal humerus was followed in this study. 

Most of the patients n=21 (70%) were having Neer's 

Two-part fractures and three-part fractures were found in 

n=6 (20%) and four part in n=3 (10%) of the patients' 

Table 2. 
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Table 3: The functional outcomes of patients based on 

constant scores. 

Constant 

score 

Two-

part 

Three-

part 

Four-

part 
Total (%) 

Excellent  

(86- 100) 
17 3 0 20 (66.67) 

Good  

(71–85) 
2 2 1 5 (16.67) 

Satisfactory 

(56–70) 
1 1 0 2 (6.67) 

Poor  

(0–55) 
1 0 2 3 (10) 

Total 21 6 3 30 (100) 

 

Figure 1: AP view of the left shoulder showing the 

proximal humerus fracture. 

 

Figure 2: AP view of the left shoulder showing 

treatment with PHILOS plate fixation. 

All of the cases in the study were operated within a 

period of 1-4 days from the time of injury. The Mean 

follows up period was 12 months. Fractures were 

assessed clinically for unification and the following 

criteria were used painless, unaided movements, no 

tenderness. Radiological unification criteria were when 

the fractures were found with bridging trabeculi present 

across the fracture site covering at least 75% of its 

circumference. The average time for the radiological 

union was 13.5 weeks and the patients were functionally 

evaluated based on the constant scoring system. The final 

outcome of the procedure was graded excellent scores 86-

100, good scores 71-85, moderate scores 56-70, and poor 

scores 0-55, respectively and the overall functional scores 

are given in Table 3. 

Table 4: Surgical complications in patients with 

PHILOS plating. 

Complications Male Female Total % 

Superficial 

Infection 
2 0 2 6.67 

Wound dehiscence 0 0 0 0 

AVN of the 

humeral head 
1 0 2 3.33 

Hardware failure 1 0 1 3.33 

Secondary varus 1 1 1 6.67 

Pseudoarthrosis 0 1 1 3.33 

Superficial infection was found in n=2 6.67% of managed 

successfully by antibiotics, AVN was seen in one male. 

One the male patient had AVN of the head along with 

nonunion of the fragment with the shaft. Hardware failure 

inform of loosening screws was seen in n=1 patient and 

secondary varus 8°-11° was found in n=2 patients. 

Pseudoarthrosis was found in one female patient shown 

in Table 4. 

DISCUSSION 

The development of locking plates for the treatment of 

proximal humerus fractures has brought a new dimension 

to the treatment especially for the three-part, four-part, 

epiphyseal fractures in young patients and fractures in 

bone that have become fragile.
10

 The mechanical 

advantage of locking plates is that sufficient stability can 

be achieved without plate-bone contact. The stability is 

provided by the locking screws and hence better results 

are obtained In porous bones.
11

 The PHILOS (proximal 

humerus internal locked system) developed by the AO-

ASIF group is the latest generation of locking 

compression plates.
12,13

 The main aim of surgical 

treatment of displaced proximal humerus fractures is to 

restore the functional status of the patient as far as 

possible to the pre-fracture state. In the present study, the 

fractures were classified radiologically according to 

Neer's classification. The majority of cases were n=21 

(70%) were two-part fractures and similar observations 

have been reported by other studies.
14-17

 The age range of 
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the patients in the present study was 20 to 58 and the 

mean age was 29.5 years the mean age of the patients in 

this study is lower due to the fact that most n=22 

(73.33%) of the fractures were due to Road Traffic 

Accidents. In the present study, the male was more 

affected than females in agreement with Vijay et al; who 

found male preponderance in the fractures of the 

humerus.
18

 In our study, we found the right side was 

involved in the n=18 (60%) and left side in n=12(40%) of 

cases. The average duration of the interval between the 

injury and time of surgery was 3.25 days whereas a study 

by Vijay et al; found the average time lag to be 6.24 days 

whereas Resch et al have found the interval between 2 to 

10 days.
18,19

 The average time for the radiological union 

in the present study was 13.5 weeks it was in accordance 

to similar studies done by Ebraheim et al, Klitscher et al 

Kilic et al.
20-22

 In the present study, 66.67% had excellent 

results and 16.67% had good results. Hirschmann et al, in 

their study with 64 patients with a minimum follow-up of 

four years, treated with locking plate, and have reported 

75% excellent and good results.
22

 They also concluded 

that these results continued to improve even one year 

after the surgery. Rose et al found 75% consolidation and 

excellent results.
14

 One of the probable reasons for the 

better result of the present study is because our patients 

were relatively young and both the bone quality and 

surgical technique was good. In our study, the minimum 

follow up was 18 months in which n=25 (83.33%) 

patients reported no pain and the remaining n=5 (16.67%) 

had a mild complaint of pain occasionally during 

prolonged activity involving the shoulder. Fankhauser et 

al found good pain relief with an average constant pain 

score of 13.9 after one year of follow up. Secondary 

varus 8°-11° displacement of the proximal fragment was 

seen in two cases of the present study Acklin et al, 

observed secondary varus displacement in only one out of 

29 patients, using the same implant. This is in agreement 

with the results of the present study.
23,24 

Fankhauser et al, 

observed three cases of secondary varus displacement of 

the proximal fragment in their series of 29 patients. 

Avascular necrosis of humeral head is one of the known 

complications of the proximal humeral fracture 

commonly seen in 4 part fractures.
23

 In the present study 

also we found one AVN complication in a male with 4 

part fracture. Kilic et al used PHILOS for fixation of 

proximal humeral fractures and reported AVN in only 

one of 22 patients in their series.
6
 The results in our study 

were comparable to those reported in the literature. The 

overall complication rates were lower in the present study 

due to standard surgical intervention and greater numbers 

of fractures were two-part fractures. 

CONCLUSION 

Within the limitations of the present study, it can be 

concluded that PHILOS locking plates are a better 

treatment option for fractures of proximal humerus 

especially in cases of poor bone quality and comminuted 

fractures. The rates of complication can be minimized by 

good surgical technique and proper selection of cases. 

The overall functional outcomes of PHILOS locking 

plates remain good. 
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